Involvement of two Hox genes and Otx in echinoderm body-plan morphogenesis in the sea urchin Holopneustes purpurescens.
The expression of Hox11/13 and Hox5 orthologues in the adult echinoid rudiment in the vestibula larva of Holopneustes purpurescens is described from whole mounts and sections of whole mounts after mRNA in situ hybridization. The Hox5 orthologue is HpHox5, which was isolated here. The expression of HpHox11/13 in the epithelium of the vestibule is aboral to the expression of HpHox5. HpHox5 is expressed in the epithelium of the vestibule floor where the secondary podia develop. The expression of HpHox11/13 and HpHox5 contrasts with the expression of an Otx orthologue, HprOtx, in the circum-oral nerve ring, the radial nerves and the neuroepithelium around the bases of the primary podia. From the expression patterns, we conclude that the two Hox genes are involved in the growth of a metameric series of secondary podia from a growth zone aboral to each primary podium, with the older podia nearer the circum-oral nerve ring. With respect to echinoderm body-plan polarities, we conclude that the growth zone is posterior relative to the anterior circum-oral nerve ring. The metamerism generated in this echinoderm from a posterior growth zone thus might not be generated differently from the way it is generated in bilateral animals.